Relationship Between Body Condition Score (BCS) and Feed Efficiency in Lactating Dairy Cattle by Maxwell, Kara
Department of Animal Science
AN S 490H
April 2016
Kara A. Maxwell, Lydia C. Hardie, and Diane M. Spurlock
Agriculture and Food Research Initiative Competitive 
Grant no. 2011-68004-30340
Project Title: Relationship Between Body Condition Score (BCS) and Feed Efficiency in 
Lactating Dairy Cattle
Introduction: 
• Improving feed efficiency is important to reducing dairy farm costs and greenhouse gas emissions.
• Lower feed intake increases the risk of a cow maintaining an adequate body condition score (BCS).
• Currently, research is being performed to study feed efficiency, specifically residual feed intake (RFI), in mid-lactation 
• Previous research showed that feed efficient cows lost significantly more BCS during the first 45 days of 1st lactation than 
inefficient cows when cows were selected by gross efficiency during mid 1st lactation 
Current project objective: to examine the relationship between feed efficiency measured in mid 1st lactation and 
BCS in late 1st lactation and early 2nd lactation
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1. Residual Feed Intake (RFI) calculated as: 
DMI = β1milk energy + β2Δbody energy + β3metabolic body weight + RFI
2. Gross efficiency (GE) calculated as: 
GE = milk energy / DMI
Results
BCS of Inefficient vs Efficient Cows 
when Efficiency is defined as GE
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Conclusions: 
• When feed efficiency is defined as GE, a larger difference is seen 
between efficient and inefficient cows than when feed efficiency is 
defined by RFI, but the difference did not achieve statistical significance
• BCS measured in late 1st lactation and early 2nd lactation is not related to 
feed efficiency as defined by RFI    
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BCS of Inefficient vs Efficient Cows when 
Efficiency is defined as RFI 
Materials and Methods: 
• We measured daily milk production and daily feed intake using a Calan Broadbent feeding system at the Iowa State Dairy 
for a two month window during mid 1st lactation. 
• Additional data collected: weekly milk components, body weight and body condition scores (BCS). 
• BCS was recorded on the same cows at the end of the first lactation  for at least 40 days before dry-off, and the beginning 
of second lactation for 45 days after calving. 
• Feed efficiency is defined as Gross Efficiency and RFI. The 10 most and 10 least feed efficient cows for each of these two 
different measurements of feed efficiency were identified from a total of 100 cows evaluated in this study. BCS recorded at 
different stages of lactations was compared between efficient and inefficient cows. 
• Statistical software used to analyze this data was SAS. (statistical analysis software) The measures/formulas used were 
mixed models and regressions. We compared the averages of the efficient versus the inefficient cows at several key traits 
as well as  the body condition scores at critical points during the windows specified above. 
Calan Broadbent Feeding
System
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Table 2. Means for feed efficient and feed inefficient cows defined by residual feed intake (RFI) or gross feed efficiency (milk
energy per kg DMI, GE) during Early 2nd Lactation.
RFI GE
Efficient(n=10) Inefficient(n=10) Efficient (n=10) Inefficient (n=10)
Trait Mean SE Mean SE Mean SE Mean SE
BCS at calving (4 dim ) 3.27         0.093 3.36 0.093 3.25 0.084 3.39 0.084
Change in BCS – 25 dim, /d
Change in BCS – 25-45 dim, /d
-0.011
-.0097 
0.0021
.0016
-0.014
-.011 
0.002
.0016
-0.014
-.0116 
0.0019
.0018
-0.015
-.0122 
0.0019
.0018
Change in BCS - 45 dim, /d -0.0087 0.002 -0.0088 0.002 -0.0098 0.0021 -0.0089 0.0021
Post-transition BCS (42 dim) 2.91 0.094 2.95 0.094 2.95 0.08 2.95 0.08
†P < 0.10, *P < 0.05, **P < 0.01, ***P < 0.001
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Table 1. Means for feed efficient and feed inefficient cows defined by residual feed intake (RFI) or gross feed efficiency (milk
energy per kg DMI, GE) during Late 1st Lactation.
RFI GE
Efficient(n=10) Inefficient (n=10) Efficient (n=10) Inefficient (n=10)
Trait Mean SE Mean SE Mean SE Mean SE
Initial BCS (40 days before dry-off) 3.2         0.11 3.18 0.12 3.09 0.095 3.33 0.095
Change in BCS – 40-10 days before 
dry off
-.0001 0.001 .002 0.001 .0007 0.001 .002 0.001
Final BCS (10 days before dry-off) 3.21 0.11 3.24 0.10 3.12* 0.08 3.38* 0.08
†P < 0.10, *P < 0.05, **P < 0.01, ***P < 0.001
